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. $x$ , Pamp ( ’m’ , $‘ \mathrm{a}\mathrm{m}\mathrm{p}$’
$[1+( \gamma-1)f^{*}]p_{amp}+\frac{d}{dx}[\frac{a^{2}}{\omega^{2}}(1--\cdot$ $\frac{dp_{amp}}{dx}]-\frac{a^{2}}{\omega^{2}}\frac{f^{*}-f}{1-\sigma}\theta.\frac{dp_{amp}}{dx}=0$ (1)
,
$\theta=\frac{1}{T_{m}}\frac{dT_{m}}{dx}$ , $f^{*}=f(\sqrt{\sigma}\eta)$ , $\eta=(\frac{\iota’\omega}{\nu})^{1/2}r_{0}$ (2)
$f( \eta)=\frac{2J_{1}(i\eta)}{i\eta J_{0}(i\eta)}$ ( ), $f( \eta)=\frac{\tanh(\eta)}{\eta}$ (2 ) (3)
. $\gamma$ , $a$ , $\sigma$ Prandtl , $J_{0},$ $J_{1}$ $0$ 1 Bessel , $\nu$
. $|\eta|$ $r_{0}$ $\delta\approx(\nu/\omega)^{1/2}$ .
1 .
$p_{am\mathrm{p}}=- \frac{1}{G}\frac{d\psi}{dx}$ , $\psi=\frac{G}{k^{2}}\frac{dp_{amp}}{dx}$ (4)
,
$G=[1+( \gamma-1)f^{*}]\exp[-\int\frac{f^{*}-f}{(1-\sigma)(1-f)}\theta dx]$ (5)
$k= \frac{\omega}{a^{*}}$ , $a^{*}=a( \frac{1-f}{1+(\gamma-1)f^{*}})^{1/2}$ (6)
.
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$Pamp=0$ at $x=0$ (7)
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, $P\mathrm{o}m\mathrm{p}C,$ PampH
Pampc $=A \frac{\sin k_{C^{X}}}{\sin k_{C}l}$
$p_{ampH}=A \frac{\cos k_{H}(L-x)}{\cos k_{H}(L-l)}$ (11)
. 4 10, 11 .
$\frac{G_{C}}{k_{C}}\cot k_{C}l=\frac{G_{H}}{k_{H}}\tan k_{H}(L-l)$ (12)
12 , $\omega$
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1 . ,
$0.167kg/cm^{3}$ , $1004m/s$ , 196 $\mathrm{x}10^{-6}Pa\cdot s$ . $\gamma$ $\gamma=5/3$ .
. $O$ , $x$ , $y$ ,
$l$ , $w$ . $l=28cm,$ $w=0.7mm,$ $\Delta l=7.5mm$ ,
. $T_{H}$ $T_{C}$ , 5






, 2 Navier-Stokes .
$\frac{\partial q}{\partial t}+\frac{\partial E}{\partial x}+\frac{\partial F}{\partial y}=\frac{1}{Re}(\frac{\partial R}{\partial x}+\frac{\partial S}{\partial y})$ (13)
30
$q=$ , $E=$ , $F=$ (14)
$R=$$|$ $S=$ (15)
$\tau_{xx}=\mu(\frac{4}{3}\frac{\partial u}{\partial x}-\frac{2}{3}\frac{\partial v}{\partial y})$ $\tau_{xy}=\mu(\frac{\partial u}{\partial y}+\frac{\partial v}{\partial x})$ $\tau_{yy}=\mu(\frac{4}{3}\frac{\partial v}{\partial y}-\frac{2}{3}\frac{\partial u}{\partial x})$
$R_{4}=u \tau_{xx}+v\tau_{xy}+\alpha\frac{\partial a^{2}}{\partial x}$ $S_{4}=u \tau_{xy}+v\tau_{y\mathrm{y}}+\alpha\frac{\partial a^{2}}{\partial y}$ (16)
$a$ , $a^{2}=\gamma(\gamma-1)[e/\rho-1/2(u^{2}+v^{2})]$ , $\alpha$ $\alpha=k/Pr(\gamma-1)$ . $t$
, $Re$ Reynolds , $u$ . $v$ , , $\rho$ , $p$ , $e$
. $\gamma$ , $k$ , $\mu$ , P Prandtl .
. 1 , $l$ .
32
, Beam&Warming[7] Steger[8] Shida
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33
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, . 37 $\mathrm{x}10^{-3}$ ,
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, $T_{H}=300K$ ( ) $T_{H}/\tau_{c}$ . $T_{H}/\tau_{c}$ 5.0 50.0




6 $x=l/300$ ( ) ,
. $T_{H}/\tau_{c}=5$ , $T_{H}/\tau_{c}=9.1$ ,





Rott – . 7 $T_{H}/Tc=9.1$
Pamp . $x<l/4$ , $x>l/4$ ,
x=l/4 . , –
.
422
Rott – . 8
. – ,
, 40 % . , Rott
.
43
. 9,10 , $\mathrm{x}=$ 1/300( )
. 10 5-8 .
9 57 . 59
. 10 , .







$T_{H}/\tau_{c}=9.1$ 1 11 .
, , .
, . .
, . , .
, , –
.
, 2 $\mathrm{x}10^{-3}$ , 5 $\mathrm{x}10^{-4}$
. .
, 2 , – .
– . , -
.
442


















$0_{0}$ 10 20 30 4 5
$\mathrm{T}_{\text{ }}\prod_{\mathrm{C}}$




2 , Rott , Rott ,
. .
, 57 , 59
. 10 , ,








11 .1/10 . .
[1] S.Backhaus and G.W.Swift, “A thermoacoustic Stirling heat engine“, Nature, 399, $(1999)\backslash$
[2] T.Yazaki et $\mathrm{a}1$ , “A pistonless Stirling cooler“, Appl.Phys.Lett., 80, (2002)
[3] K.W.Taconis et $\mathrm{a}1$ , “ Measurements concerning the $\iota^{r}\mathrm{a}\mathrm{p}\mathrm{o}\mathrm{u}\mathrm{r}$-liquid equilibrium of solutions of He3 in
He4 below $2.19^{\mathrm{o}}$ $\mathrm{K}$“, Physica, 15, (1949)
[4] H.A.Kramers, “Vibrations of a Gas Column“, Physica, 15, (1949)
[5] N.Rott, “Damped and Thermally Driven Acoustic Oscillations in Wide and Narrow Tubes”,
Z.Angew.Math.Phys., 20, (1969) &‘‘Thermally Driven Acoustic Oscillations. Part 2 stability Limit
for Helium“, 24, (1973)
[6] T.Yazaki et $\mathrm{a}1,$ ‘(ExPerimellts on Thermally Driven Acoustic Oscillation of Gaseous Helium“,
J.Low.Temp.Phys, 41, (1980)
[7] R.Beam and R.F.Warming, “An Implicit Finite Difference Algorithm for Hyperbolic Systems in





12 1/10 . .
[8] J.L. Steger, Implicit Finite-Difference Simulation of Flow about Arbitrary Two-Dimensional Geome-
tries, AIAA J., 16, (1978)
[9] Y.Shida et $\mathrm{a}1$ , “Computation of Dynamic Stall of NACA-0012 Airfoil”, AIAA J., 25, (1987)
36
